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ABSTRACT : 

PURPOSE: To provide a capacitor -containing multilayer electronic, 
element having a high mechanical strength and a large capacitance and 
adaptable to a high- density package. 

CONSTITUTION: Input/output electrodes 12 and 13, relay electrode 
15, ground electrode 16 and conductor 19 are formed on the surface of 
a multilayer body 1 of insulation sheets having capacitor electrodes 
on the surface. The electrodes 12 and 13 formed at both ends of the 
multilayer body 1 are electrically connected through the conductor 
19. The electrodes 15 and 16 are disposed at a central part of the 
multilayer body 1 and the electrode 16 is electrically connected to 
the conductor 19. The conductor serves as a lead or inductor when it 
is made of material excellent in conductivity such as Ag, Ag-Pd and 
Cu or as a resistor when its is made of carbon, cermet, etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the capacity built-in laminating electronic parts used 

since various electronic circuitries are constituted. 

[0002] 

[Description of the Prior Art] There is a thing of the conventional capacity built-in electronic parts given 
[ one ] in JP,4-65428,U. These electronic parts prepare the resistor and grand electrode which cross on 
both sides of this dielectric substrate in the front face of a dielectric substrate, and form a capacitor in it 
with a resistor, a dielectric substrate, and a grand electrode. 

[0003] By the way, the electrostatic capacity C of the capacitor built in laminating electronic parts is 
determined by the following formulas. 

C==epsilon S/d — the distance between epsilon:dielectric constant S:counterelectrode area 
dxounterelectrodes — a dielectric constant epsilon is determined by the quality of the material of the 
dielectric substrate to be used, and the counterelectrode area S is restricted here by the size of 
components. Therefore, if the miniaturization of components tends to be satisfied and it is going to 
obtain big electrostatic capacity, it will be small in the distance d between counterelectrodes, namely, 
making a dielectric substrate thin will usually be performed. 

[0004] However, if a dielectric substrate is made thin, the problem that components become is easy to be 
destroyed according to the mechanical load added by deflections, such as mechanical load added in case 
automatic mounting of the components is carried out at the circuit board etc., and the circuit board after 
mounting, will occur. Therefore, what has electrostatic capacity with the conventional big electronic 
parts was not obtained. Furthermore, when these electronic parts are mounted in the circuit board etc., 
the grand electrode prepared all over the abbreviation rear face of a dielectric substrate will attend the 
circuit board etc. However, although the signal-line way was arranged in the electronic-parts mounting 
field on the circuit board by the high density assembly of electronic equipment in recent years in many 
cases, since a grand electrode and a signal-line way approached in the conventional electronic parts, it 
was difficult [ it ] to arrange a signal-line way in the electronic-parts mounting field on the circuit board 
from the worries about short-circuit etc. 

[0005] Then, electrostatic capacity with it is obtained, and the technical problem of this invention is to 
offer the capacity built-in laminating electronic parts which can moreover respond to high density 
assembly. [ a strong and mechanical strength and ] [ big ]. 
[0006] 

[Means for Solving the Problem and its Function] In order to solve the above technical problem, the 
capacity buiU-in laminating electronic parts concerning this invention (a) between the layered product 
which accumulated and constituted the insulator and the capacity electrode, the I/O electrode prepared in 
the both ends of the (b) aforementioned layered product, respectively, and the (c) aforementioned I/O 
electrode And it is characterized by having the conductor which connected the (d) aforementioned I/O 
inter-electrode with the grand electrode prepared in the front face of said layered product electrically. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/6/2007 



' JP,07-161576,A [DETAILED DESCRIPTION] 



Page 2 of 5 



and was prepared in the front face of said layered product. Here, a conductor functions as lead wire or an 
inductor, when Ag and Ag-Pd in which conductivity was excellent as the ingredient, Cu, etc. are used, 
and when carbon, a cermet, etc. are used here, it functions as a resistor. 

[0007] The capacitor formed with the insulator and the capacity electrode will be built in a layered 
product by the above configuration. When this capacitor adjusts the number of capacity electrodes, 
capacity inter-electrode distance, etc., desired big electrostatic capacity is obtained. On the other hand, 
since the thickness of a layered product is not the parameter which determines the electrostatic capacity 
of a capacitor, it is set as the dimension of arbitration. Therefore, the mechanical strength of laminating 
electronic parts is secured by thickening thickness of a layered product. 
[0008] Moreover, since the grand electrode is not prepared in the component side of laminating 
electronic parts (or a slight area is occupied at a edge even if prepared), a signal-line way is arranged 
also in fields, such as the circuit board in which laminating electronic parts are mounted. 
[0009] 

[Example] Hereafter, the example of the capacity built-in laminating electronic parts concerning this 
invention is explained with reference to an accompanying drawing. As laminating electronic parts, a 
chip mold noise rejection fiher is made into an example, and the following examples explain it. 
As shown in [1st example, dr awin g 1 - drawing 3 ] drawin g 1 , the layered product 1 used for the filter 
of the 1st example consists of two or more insulator sheet 2 and capacity electrodes 3, 4, 5, 6, and 7. As 
an ingredient of the insulator sheet 2, ceramics, such as barium titanate and titanic-acid lead zirconate, is 
used, for example. The capacity electrodes 3-7 may be formed by applying and drying on the front face 
of the insulator sheet 2 with the means of screen-stencil of the paste of Ag, Ag-Pd, Cu, etc., and may be 
formed with means, such as sputtering and vacuum evaporationo. The cash-drawer sections 3a, 5a, and 
7a have extended and exposed the capacity electrodes 3, 5, and 7 to the edge of the side by the side of 
the back of the insulator sheet 2. The cash-drawer sections 4a and 6a have extended and exposed the 
capacity electrodes 4 and 6 to the edge of the side of the near side of the insulator sheet 2. 
[0010] After the insulator sheet 2 which formed the capacity electrodes 3-7 in the front face, , 
respectively, and the insulator sheet 2 for protection which nothing has prepared in the front face are 
accumulated, it is fabricated, is made into a layered product 1, and it is calcinated after that. Usually, by 
adjusting the number of sheets of the insulator sheet 2 for protection, thickness of a layered product 1 is 
thickened and the mechanical strength required of a filter is secured. As shown in drawing 2 , while the 
I/O electrodes 12 and 13 are formed in both ends at the fabricated layered product 1, the junction 
electrode 15 and the grand electrode 16 are formed in the location of the center of a lateral portion by the 
side of a near side and the back, respectively. The junction electrode 15 is electrically connected to the 
cash-drawer sections 4a and 6a of the capacity electrodes 4 and 6, respectively, and the grand electrode 
16 is electrically cormected to the cash-drawer sections 3a, 5a, and 7a of the capacity electrodes 3, 5, and 
7, respectively. 

[001 1] Electrodes 12, 13, 15, and 16 may form the paste of Ag, Ag-Pd, etc, in a layered product 1 
spreading and by carrying out printing, and may form it with means, such as sputtering, ion plating, and 
vacuum evaporationo. Furthermore, the conductor 19 which connects the I/O electrodes 12 and 13 
electrically is formed in the side face of the near side of a layered product 1 from on the junction 
electrode 15. When Ag and Ag-Pd excellent in conductivity, Cu, etc. are used for the ingredient of a 
conductor 19, it functions on it as lead wire or an inductor. Moreover, when carbon, a cermet, etc. are 
used for the ingredient of a conductor 19, it functions on it as a resistor. For example, when operating a 
conductor 19 as a resistor, you may form by applying carbon, a cermet paste, etc. to a layered product 1 
with the means of screen-stencil, and may form in a layered product 1 with sputtering or the means of 
vacuum evaporationo with W, a nickel-Cr alloy, etc. A layered product 1 may be calcinated in one with 
the I/O electrodes 12 and 13 prepared in the front face, the junction electrode 15, the grand electrode 16, 
and a conductor 19. 

[0012] Drawing 3 is the electric representative circuit schematic of the chip mold noise rejection filter 
obtained in this way. As for (A), when a conductor 19 functions as a lead wire, as for (C), (B) expresses 
[ a conductor 19 ] tiie case where it functions as an inductor, when a conductor 19 functions as a resistor. 
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The capacitor is formed with the insulator sheet 2 and the capacity electrodes 3-7. This capacitor can 
obtain desired big electrostatic capacity by adjusting the number of capacity electrodes, capacity inter- 
electrode distance, etc. Since the thickness of a layered product 1 is not the parameter which determines 
electrostatic capacity, the mechanical strength which makes thickness of a layered product 1 thick 
enough, and is required of a filter is securable. 

[0013] Moreover, since the junction electrode 15 and the grand electrode 16 occupy a slight area at the 
edge of the inferior surface of tongue of a layered product 1, i.e., a component side, the obtained filter 
can arrange a signal-line way also in the filter mounting field on the circuit board, and can respond to 

high density assembly. 

[0014] As shown in [2nd example, drawing 4 - drawin g 6 ] drawing 4 , the layered product 21 used for 
the filter of the 2nd example consists of two or more insulator sheet 22 and capacity electrodes 23, 24, 
25, 26, and 27. The cash-drawer sections 23a, 25a, and 27a have extended and exposed the capacity 
electrodes 23, 25, and 27 to the edge of the left part of the insulator sheet 22. The cash-drawer sections 
24a and 26a have extended and exposed the capacity electrodes 24 and 26 to the edge of the side by the 
side of the back of the insulator sheet 22. 

[0015] After the insulator sheet 22 which formed the capacity electrodes 23-27 in the front face, 
respectively, and the insulator sheet 22 for protection which nothing has prepared in the front face are 
accumulated, it is fabricated and let it be a layered product 21. The number of sheets of the insulator 
sheet 22 for protection is suitably set up here so that the thickness of a layered product 21 may become 
sufficient dimension to secure the mechanical strength required of a filter. 

[0016] As shown in drawing J. , while the I/O electrodes 32 and 33 are formed in both ends, as for the 
fabricated layered product 21, the grand electrode 35 is formed in the location of the center of a lateral 
portion by the side of the back. The I/O electrode 32 is electrically connected to the cash-drawer sections 
23a, 25a, and 27a of the capacity electrodes 23, 25, and 27, respectively, and the grand electrode 35 is 
electrically connected to the cash-drawer sections 24a and 26a of the capacity electrodes 24 and 26, 
respectively. 

[0017] Furthermore, the conductor 39 which connects the I/O electrodes 32 and 33 electrically is formed 
in the side face of the near side of a layered product 21 . Dr awing 6 is the electric representative circuit 
schematic of the chip mold noise rejection filter obtained in this way. As for (A), when a conductor 39 
functions as a lead wire, as for (C), (B) expresses [ a conductor 39 ] the case where it functions as an 
inductor, when a conductor 39 functions as a resistor. The capacitor is formed with the insulator sheet 22 
and the capacity electrodes 23-27. This filter does so the same operation effectiveness as the filter of the 
1st example. 

[0018] As shown in [3rd example, drawing 7 - drawin g 9 ] drawing 7 , the layered product 41 used for 
the filter of the 3rd example consists of two or more insulator sheet 42 and capacity electrodes 43, 44, 
45, and 46. Cash-drawer section 43a of the capacity electrode 43 is extended and exposed to the left 
edge of the side of the near side of the insulator sheet 42. The cash-drawer sections 44a and 46a have 
extended and exposed the capacity electrodes 44 and 46 to the edge of the side by the side of the back of 
the insulator sheet 42. Cash-drawer section 45a of the capacity electrode 45 is extended and exposed to 
the rightist-inclinations edge of the side of the near side of the insulator sheet 42. 
[0019] After the insulator sheet 42 which formed the capacity electrodes 43-46 in the front face, 
respectively, and the insulator sheet 42 for protection which nothing has prepared in the front face are 
accumulated, it is fabricated and let it be a layered product 41. The number of sheets of the insulator 
sheet 42 for protection is suitably set up here so that the thickness of a layered product 41 may become 
sufficient dimension to secure the mechanical strength required of a filter. 

[0020] As shown in drawi ng 8 , while the I/O electrodes 52 and 53 are formed in both ends, as for the 
fabricated layered product 41, the grand electrode 55 and the junction electrodes 56 and 57 are formed in 
a back side and the lateral portion of a near side, respectively. The grand electrode 55 is electrically 
connected to the cash-drawer sections 44a and 46a of the capacity electrodes 44 and 46, respectively, 
and the junction electrodes 56 and 57 are electrically connected to the cash-drawer sections 43a and 45a 
of the capacity electrodes 43 and 45, respectively. 
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[0021] Furthermore, the conductor 59 which connects the I/O electrodes 52 and 53 electrically is formed 
in the side face of the near side of a layered product 41 from on the junction electrodes 56 and 57. 
Drawing 9 is the electric representative circuit schematic of the chip mold noise rejection filter obtained 
in this way. As for (A), when a conductor 59 functions as a lead wire, as for (C), (B) expresses [ a 
conductor 59 ] the case where it functions as an inductor, when a conductor 59 functions as a resistor. 
The capacitor is formed with the insulator sheet 42 and the capacity electrodes 43-46. This filter does so 
the same operation effectiveness as the iSlter of the 1st example. 

[0022] As shown in [4th example, drawing 10 - drawing 12 ] drawing 10 , the layered product 61 used 
for the filter of the 4th example consists of two or more insulator sheet 62 and capacity electrodes 63, 
64, 65, 66, and 67. Cash-drawer section 63a of the capacity electrode 63 is extended and exposed to the 
left part edge of the insulator sheet 62. Cash-drawer section 65a of the capacity electrode 65 is extended 
and exposed to the left edge of the side of the near side of the insulator sheet 62. The cash-drawer 
sections 64a and 66a have extended and exposed the capacity electrodes 64 and 66 to the edge of the 
side by the side of the back of the insulator sheet 62. Cash-drawer section 67a of the capacity electrode 
67 is extended and exposed to the rightist-inclinations edge of the side of the near side of the insulator 
sheet 62. 

[0023] After the insulator sheet 62 which formed the capacity electrodes 63-67 in the front face, 
respectively, and the insulator sheet 62 for protection which nothing has prepared in the front face are 
accumulated, it is fabricated and let it be a layered product 61 . The number of sheets of the insulator 
sheet 62 for protection is suitably set up here so that the thickness of a layered product 61 may become 
sufficient dimension to secure the mechanical strength required of a filter. 

[0024] As shown in drawin g U , while the I/O electrodes 72 and 73 are formed in both ends, as for the 
fabricated layered product 61 , the grand electrode 75 and the junction electrodes 76 and 77 are formed in 
a back side and the lateral portion of a near side, respectively. The I/O electrode 72 is electrically 
connected to cash-drawer section 63a of the capacity electrode 63, the grand electrode 75 is electrically 
connected to the cash-drawer sections 64a and 66a of the capacity electrodes 64 and 66, respectively, 
and the junction electrodes 76 and 77 are electrically connected to the cash-drawer sections 65a and 67a 
of the capacity electrodes 65 and 67, respectively. 

[0025] Furthermore, the conductor 79 which connects the I/O electrodes 72 and 73 electrically is formed 
in the side face of the near side of a layered product 61 from on the junction electrodes 76 and 77. 
Drawing 12 is the electric representative circuit schematic of the chip mold noise rejection filter 
obtained in this way. As for (A), when a conductor 79 functions as a lead wire, as for (C), (B) expresses 
[ a conductor 79 ] the case where it functions as an inductor, when a conductor 79 functions as a resistor. 
The capacitor is formed with the insulator sheet 62 and the capacity electrodes 63-67. This fiher does so 
the same operation effectiveness as the filter of the 1st example. 

[0026] the capacity built-in laminating electronic parts conceming example] this invention besides [are 
not limited to said example, within the limits of the summary, can be boiled variously and can deform. 
Two or more conductors and the I/O electrode of two or more pairs are prepared in the layered product 
of one sheet, and it is good also as a capacity built-in laminating electronic-parts array. Moreover, 
although said example explained the noise rejection filter, it may not necessarily be Hmited to this and 
you may be a radiator etc. Furthermore, although said example explained the case where a layered 
product was calcinated in one with a conductor, an I/O electrode, and a grand electrode, it is not 
necessarily limited to this, a conductor, an I/O electrode, and a grand electrode may be formed and 
calcinated to a calcinated layered product, and said conductor may be formed not only in the side face of 
layered products 1, 21, 41, and 61 but in a flat surface. 

[0027] Furthermore, if a conductor is covered with insulator layers, such as polyimide, at least, a 
conductor can be protected from the effect of the impact from the outside, hxmiidity, etc., and the 
dependability of laminating electronic parts will rise. Moreover, although the layered product of said 
example is calcinated in one after it accumulates an insulator sheet, it is not necessarily limited to this. 
For example, a layered product may be manufactured by the process explained below. After applying a 
paste-like insulator ingredient, drying with means, such as printing, and forming the insulator ingredient 
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film, a paste-like capacity electrode material is applied to the front face of the insulator ingredient film, 
it dries on it, and a capacity electrode is formed in it. In this way, a layered product is obtained by giving 
two coats in order. 
[0028] 

[Effect of the Invention] Since the capacitor was formed in the interior of a layered product by the above 
explanation according to this invention so that clearly, the thickness of a layered product is no longer the 
parameter which determines the electrostatic capacity of a capacitor. Therefore, thickness of a layered 
product can be made thick enough and the mechanical strength of capacity built-in laminating electronic 
parts can be secured. On the other hand, the capacitor formed in the interior of a layered product can 
have desired big electrostatic capacity by adjusting the number of capacity electrodes, capacity inter- 
electrode distance, etc. 

[0029] Moreover, the obtained capacity built-in laminating electronic parts are that (or even if prepared, 
a slight area is occupied at a edge) by which the grand electrode is not prepared in the inferior surface of 
tongue of a layered product, i.e., a component side, can arrange a signal-line way also in the laminating 
electronic-parts mounting field on the circuit board, and can respond to high density assembly. 

[Translation done.] 
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